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^ <H \ Abstract. 

pin We present, for the first time, an optical spectroscopic data cube of 

the giant star-forming region 30 Doradus, obtained with the GIRAFFE 
on the VLT at Paranal Observatory. The main emission lines present in 
this data cube correspond to Ha, [Nil] 6548 A and [Nil] 6584 A. By using 
this data set, we found that Ha presents from simple to multiple profiles, 
which suggests that different physical mechanisms act in different ways 
on the excited gas in 30 Doradus. We found, at least, three unclassified 
large expanding structures. These structures correlate with peaks in the 
X-ray distribution. Given the excellent signal-to-noise ratio and the large 
spatial coverage of this data cube, we have studied in detail the kinematics 
of 30 Doradus, showing the importance of the small scale phenomena on 
the integrated properties of 30 Doradus 

Resumen. 

En este trabajo presentamos, por primera vez, un cubo de datos 6p- 
tico de la region de formacion estelar gigante de 30 Doradus, obtenido 
con GIRAFFE en el telescopio VLT. Las principales lmeas de emision 
presentes corresponden a Ha, [Nil] 6548 A y [Nil] 6584 A. A partir de 
estos datos, encontramos que la lmea de Ha: presenta desde perflles sim- 
ples a componentes multiples lo que sugiere que diferentes mecanismos 
fisicos actiian de manera diferenciada en la cinematica del gas excitado 
de todo el area. Encontramos al menos tres nuevas grandes estructuras en 
expansion, las cuales se correlacionan con los maximos de la distribucion 
de rayos X de 30 Doradus. Debido a la excelente sehal-ruido y a la gran 
cobertura espacial de estos datos, hemos podido estudiar detalladamente 
la cinematica de 30 Doradus, mostrando asf la importancia que poseen 
los fenomenos a pequehas escalas sobre las propiedades integradas de 30 
Doradus. 
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1. Introduction 

Giant H II regions (GHR) are known for containing massive young clusters, which 
are rich in massive stars. The strong stellar winds and the evolution of these 
massive stars can disrupt the interstellar medium of these GHR, resulting in 
the formation of super bubbles. Also, several authors have measured supersonic 
dispersion velocities in GHRs. The origin of these phenomena is still uncertain. 
The use of high resolution spectroscopic data on a near GHR is necessary to 
disentangle these phenomena, through the study of the kinematics of the warm 
gas. In this sense, one of the closest targets for doing this kind of studies is 
the Large Magellanic Cloud (LMC), in which lies 30 Doradus. The 30 Doradus 
nebula is the largest H II region in the Local Group and the most powerful source 
of Ha: emission in the LMC. In their core, this nebula presents a very large 
concentration of massive hot and luminous stars, known as R136 (see Crowther 
et al. 2010). The kinematics of the warm ionized gas in 30 Doradus has been 
analyzed using Fabry-Perot data (Laval et al. 1995) and long-slit spectroscopy 
by Chu & Kennicutt (1994) and by Melnick et al. (1999), who found complex 
Ha profiles. Chu & Kennicutt (1994) found that 30 Doradus has several fast 
expanding shells that can not be explained using the stellar winds models. These 
authors suggest that SN remnants can solve that problem. Here, we present 
preliminary results about the kinematics of 30 Doradus, using GIRAFFE/ VLT 
data. 

2. Observations and data reduction 

Observations of 30 Doradus were carried out using the FLAMES/GIRAFFE 
instrument (in the MEDUSA configuration) at the Very Large Telescope (VLT) 
under the high resolution mode (HR14). This allowed us to obtain about 131 
spectra simultaneously, with a spectral resolution of 18 km s _1 (FWHM). Three 
MEDUSA configurations were used to cover a field of view of 10'xlO' centered 
on R136, as can be seen in the left panel of Fig 1. At the end, we construct a 
grid of 32x30 pixels, separated by 20 arcsec. In this case, each pixel corresponds 
to a MEDUSA spectrum, which allow us to obtain a spectroscopic data cube of 
30 Doradus. This data cube covers from 6499 to 6691 A. Data reduction was 
performed by using the GASGANO and ESOrex softwares. 

3. Preliminary results 

3.1. The Ha data cube of 30 Doradus 

As noted by Chu & Kennicutt (1994) and Melnick et al. (1999), the internal 
kinematics of 30 Dor are very complex. Multiple profiles are seen in most of the 
regions studied by these authors. In the right panel of Fig. 1 we show the Ha 
profiles of the central region of 30 Doradus, where R136 is located. From this 
figure, it results clear the presence of multiple profiles in 30 Doradus. 

Given the high signal-to-noise ratio and resolution of our data we are able 
to study the multiple profiles by fitting Gaussians to each profile. In order to 
to that, we have used the routine PAN in IDL. As an example, we have applied 
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Figure 1. Left panel: Red circles indicated the GIRAFFE/MEDUSA fiber 
positions on 30 Doradus. Right panel: Ha profiles of the central region of 30 
Doradus (indicated by the red rectangle of the left panel). 



the multiple Gaussian fitting to a region near the center of 30 Doradus (pixel 
18,14). In the left panel of Fig. 2 we show the result of fitting three Gaussians. 
We note that in this case, the residual is negligible compared with the intensity 
of the profiles, as can be seen in the different scales of the upper and lower left 
panels of Fig. 2. 

In order to know the width of the integrated Ha profile of 30 Doradus, we 
have fitted a single Gaussian to it. In the right panel of Fig. 2 we show the 
integrated Ha profile (black solid line) and the Gaussian fit to the observed data 
(red dashed line). The a of the fit is 27 km s _1 (uncorrected for instrumental 
width). By inspecting the right panel of Fig. 2, it is clear the presence of 
wings in the observed profile. Melnick et al. (1999) suggested the presence of a 
low-intensity broad component to explain these wings. 




Figure 2. Left panel: An example of a multiple Gaussian fitting. Right 
panel: Integrated Ha profile of the data cube of 30 Doradus. The red line 
correspond to a Gaussian fit on the observed data. 



Chu & Kennicutt (1994) reported the presence of several expanding struc- 
tures in 30 Doradus. By inspecting the Ha data cube of 30 Doradus, we found at 
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least three unclassified large expanding structures. In the left panel of Fig. 3 we 
mark the expanding structures previously found by Chu & Kennicutt (regions 
1, 2, 3 and 5) and the structures found by us (regions 6, 7 and 8). 

In order to show the complexity of the kinematics of 30 Doradus, we have 
derived a composed image of this GHR, by using the Ha profile of each fiber 
position (right panel of Fig. 3). Blue and red colors indicated lower and higher 
velocities with respect to the mean value of 30 Doradus (which has a radial 
velocity of 258 km s _1 as measured from its integrated Ha profile). In this 
figure, multiple profiles are indicated by pink colors. 
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Figure 3. Left panel: Large expanding structures in 30 Doradus. Right 
panel: Velocity map of 30 Doradus. The Ha line was used to perform the 
map. In both figures the north is up and east is left. 



4. Summary 

In this work, we have presented the main features of the Ha data cube of the local 
star-forming region 30 Doradus. Given the nature of this region, multiple Ha 
profiles and expanding structures (linked with optical shells) are quite common. 
We also confirm the presence of wings in the integrated Ha: profile of 30 Doradus. 
These wings could be the result of a sum of several individual profiles. Given 
the high resolution of our data, that scenario will be tested in the near future. 
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